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Abstract. A Moore (B k)-graph is a regular graph of degree d with diameter k and girth 2k + 1. It 
is proved that every edge of a Moore (d, k)-graph is contained in the same number rm cycles of 
length m, where m < 4k + 1. A recurrence relation for rm is given. Further, some corollaries, as 
for the impossibility of certain Moore graphs, are shown, e.g., if 3 Q d Q 100 and 3 < k Q 100, 
then there is no Moore (d, k)-graph. 
1. Introduction 
In this paper all notions and denotations not defined here will be used 
as in [ lo]. If G is a graph, then V(G) and E(G) denote the set of its ver- 
tices and edges respectively, its diameter is k(G) and maximum degree 
d(G). d(u,, u2) denotes the distance between vertices u1 and u2. If 
U c V(G), then G(U) denotes the induced subgraph of G with vertex 
set U. 
It is well known (see e.g. [7]) that a finite graph G with d(G) = d and 
k(G) = k (d, k > 1 ), a so-called (d, k)-graph, has at most 1 + d Zf=.h(d- 1)’ 
vertices. If this bound is ,achieved, then G is called a Moore graph and de- 
noted by M(d, k). In a Moore graph G for arbitrary two vertices ul, u2, 
there is no more than one u1 - u2 path with length not exceeding k(G). 
Graphs with the last property are so-called strongly geodetic and were 
studied in [ 51 (infinite graphs too). A strongly geodetic (finite) graph 
is either a forest or a Moore graph [ 51. If for arbitrary two vertices 
ul, u2 of a digraph G there exists exactly one directed path from u1 to 
u2 with the length not exceeding k(G), then G is called a strongly geo- 
detic digraph. According to [ 131, there is no such digraph G with 
k(G) 2 2 except the directed cycle with length k(G) + 1. However, for 
* Original version received 22 November 197 1. 
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Moore graphs, there is no result of this kind known so far. Some con- 
structions for (d, k)-graphs with relatively “great” number of vertices 
can be found in [ 1, 6, 7, 8, 12, 141. 
In the case d = 2 for every k, there is a unique M(d, k), namely, the 
cycle of length 2k + 1. 
Hoffman and Singleton [ 1 11, using the matrix theory, have proved that 
there exist, uniquely up to isomorphism, M(2,2), M(3,2), M(7,2) and 
possibly M(57,2), but there is no other Moore graph with diameter 2. Re- 
cently, Aschbacher [ 21 has proved the nonexistence of M(57,2) with cer- 
tain group property, but in general this case remains open. Further, there 
is no Moore graph with diameter 3 except C, (cycle with length 7) [ 111. 
For k in general, there is known [ 111 a necessary condition for the exist- 
ence of M(d, k). However, it is not a convenient tool since this condition 
demands to find out whether a certain polynomial of degree k is irreduc- 
ible in the field of rational numbers or not (it is well known that this is a 
difficult question). 
Some results on cubic Moore graphs have been proved by Bosak in [ 31 
(e.g. the impossibility of M(3,k), where 3 < k < 8). 
Friedman [ 81 has derived formulae for the numbers of cycles of lengths 
2k + 1 and 2k + 2 containing any fixed vertex of a Moore (d, k)-graph 
(by our next denotation, the numbers R*k+l and R2k+ *, respectively). 
These formulae are then reduced to congruencesmodulo 2k + 1 and 
2k + 2 respectively, and applied using a computer to show the non- 
existence of certain Moore graphs; for 3 < d, k < 60 except 185 possible 
cases and also for h = 3,4, 5, 6 or 8.with 2 i k < 300. Further, Friedman 
asks whether his method can be extended beyond the two cases he con- 
siders. This paper contains such an extension. But we prefer to give 
numbers of cycles with certain length containing a fixed edge. Then (by 
Lemma 3.4) the numbers for a vertex can be found easily too. The con- 
gruences obtained from these will be the same in both cases. The idea of 
this method is well known in combinatorics, and for our aims it is con- 
tained in Lemma 4.3. Starting from these results, Bosak [4] has received 
‘further remarkable results. 
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2. Preliminaries on the structure of Moore graphs 
We shall develope a method for enumeration of the cycles with length 
not exceeding 4k + 1. To begin with, it is easy to observe the following 
simple considerations about Moore graphs. 
Directly from the definition it follows that any M(d, k) is a regular 
graph of degree d, and that it contains no cycle of the length less than 
2k + 1. Let d, k > 2, th en, for anM(d, k) = G and a vertex w E V(G), we 
define Mi(w) = {u: d(u, w) = i, ti E V(G)} for i = 0, 1, 2, . . . . k. Thus 
IMi(w)i = d(d- 1) i-1 if 1 < i C k. DenoteM1 (w) = {a1,a2, . . . . ad} and 
then Ai = {u: d(u, ai) = d- 1, u E Mk(w)} for i = 1, 2, . . . . d. (Obviously, 
IAil = (d-l)k-l .) For every i = 1,2, . ..? k- 1 and an arbitrary vertex 
u E M,(w), we have IM, (u) n Mi+ ,(w)l = d- 1 (otherwise G would have 
too few vertices, see e.g. [7]). Further, for every i, j E { 1, 2, . . . . d}, j # i 
and an arbitrary vertex u E Ai, there exists exactly one vertex ZI E Ai 
adjacent with u (in the other case, d(u,aj) > k or G would contain a 
Cycle shorter than Gzk +1 ), and no two vertices from the same Ai can be 
adjacent (otherwise a shorter cycle than &+r would exist). Thus for 
every vertex u # w, there exists exactly one vertex (we denote it by 
a(u)) adjacent to u such that d(u, w) = d(a(u), w) + 1. Also it is clear 
that G(M, (w)) is a regular graph of degree d- 1. The structure of an 
M(d, k) is illustrated in Fig. 1. The Petersen graph is an M(3,2) and its 
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Fig. 2. 
3. Auxiliary results 
Now let 1 < n < 2k + 1. An A (n)-trail is a trail of M(d, k) of the length 
n such that both the first and the last edges of it belong to M, (w). It is 
clear that every A(n)-trail is either a path or a cycle of length 2k + 1. 
Every edge from E( G(M, (w))) is called an A-edge and the other edges 
of E(G) are called B-edges. A sequence in which every element is of 
symbol A or B will be called an (A,B)-sequence. If (cl, c2, . . . . c,) is an 
(A, @-sequence, then by a B-interval of it we understand a subsequence 
of the form (Ci+i, Ci+2, . . . . ~i+i) consisting of symbols B, where i > 0, 
j > 1) i + j < n and neither Ci nor Ci+j+l (if any) is of symbol B (i.e., a 
B-interval is a maximal one with these properties). To any A(n)-trail T 
we can assign an (A&)-sequence S = ~(7’) as follows: S = (cr. c2, . . . . c,), 
where Ci is of symbol A or B if the ith edge of the trail T is an A-edge or 
a B-edge, respectively. 
Lemma 3.1. (i) For an arbitrary A (n)-trail T, cp(T) has the following two 
properties: 
(a) both the first and the last element are of symbol A, 
(b) any B-interval of q(T) consists of an even number of elements. 
(ii) Let t > 0 and I.+, E M,(w) be given. Let S be an (A,Bksequence 
fulfilling the conditions (a) and (b) and consisting of 2t symbols B and 
n-2t symbols A. Then the number of all different A(n)-trails T, begin- 
ning in v0 and such that g(T) = S, is equal to (d - 1 )t+l (d - 2)n-2t-1_ 
Proof. (i) Condition (a) is immediate by the definition of an A(n)-trail. 
Let in a trail T exist a subtrail T, consisting of edges vi ui+l, ui+l u~+~, . . . . 
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Ui+j_r Ui+j and such that cp(T, ) is a B-interval. If we define a function 
f(m) = d(w, urn) for i < m & i + j, then from the structure of a Moore 
graph (see Fig. 1) immediately follows that there is a number m. with 
f(m + 1) = f(m) - 1 if i < m < mO and with f(m + 1) = f(m) + 1 if 
mO G m < i + j. Thus T, consists of an even number of edges and condi- 
tion (b) is proved. 
(ii) We must find all A (lz)-trails of the form u. ur u2 . . . un, which con- 
sist of 2t B-edges and n - 2t A-edges, where u. u1 and u, _l u, are A-ed- 
ges. If u. E Mk (w) is given, then for u1 -we have exactly d- 1 possibili- 
ties (any vertex of M,(uo) can be chosen except (Y(u,) since u. u1 must 
be an A-edge). If u1 u2 ought to be an A-edge, then there are d-2 pos- 
sibilities for ~2 (u. # u2 # a(~~)). In general, if both UiUi+l, Ui+l Ui+2 
ought to be A-edges and uo, ul, . ..? Ui, Ui+l are given, then there are 
d-2 possibilities for Vi+2 (Ui # Ui+2 f a(Ui+l)>- If Uj uj+l, Uj+r Uj+2, . . . . 
uj+2s-l uj+ 2s ought to be B-edges corresponding to a B-interval of S and 
Uj is chosen, then there is exactly one possibility for Uj+l , namely a(Uj), 
then exactly one possibility for Uj+2 (a(Uj+r )), . . . . and exactly one possi- 
bility for Uj+s (a(Uj+ s_l )). For argument, see the function f from the 
first part of this proof (here m. = s). Further, if Uj+s is chosen, then we 
have d - 2 possibilities for Uj+s+r (Uj+s_l # Uj+s+l # a(Uj+s)). But 
if uj+s+i (1 < i < s) is chosen, then there are d- 1 possibilities for 
uj+s+i+l j+s+i+l CU. # uj+s+i_l). We note that every B-interval is followed 
by the symbol A. Thus every B-interval followed by symbol A and con- 
sisting of 2s + 1 symbols given ls(d- 1)s (d-2) possibilities for 2s + 1 
corresponding edges. If S contains exactly Y B-intervals with lengths 
2s,, 23, . . . . 2, respectively, then all these give exactly (d-1)S1+S2+*‘.+Sr 
(d-2y possibilities. The number of the other vertices is (n + 1 )-2(sl + 
s2+ . . . + s&-l and among these, u. is fixed and u1 has d-l possibilities, 
but every other has d-2 possibilities. Thus if we put t = s1 + s2+ . . . + s,, 
then there are (d- 1 )t (d-2)’ (d- 1) (d-2)n-2t+1 possibilities, which 
completes the proof. 
The example in Fig. 3 illustrates the preceding proof. 
Lemma 3.2. There are exactly (n-f-t) (A,B)-sequences of length h > 2 
containing jwt 2t symbols B and fulfilling conditions (a) and (b) of 
Lemma 3.1. 
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s= (p(7): A BBBBBBBB A A ABBA A 
P= rfSJ : 1+2+2+2+2+1+1+1+2+1+1 = 16 
Fig. 3. 
Proof. Since the length of every B-interval is even, we can assign to every 
such an (A, B)-sequence S an ordered partition P = K(S) of a number n 
into t summands equal to 2 and n-2t 1’s. Whereby we define ?r in such 
a way that to every symbol A, T assigns 1 and to every B-interval of the 
length 2s, x assigns s 2’s and the ordering is preserved. (Fig. 3 illustrates 
this correspondence.) Thus ?r is defined to be a certain one-to-one cor- 
respondence between considered sets. Since both the first and the last 
summands must be 1, it is sufficient to find the number of all finite se- 
quences consisting of c 2’s and n - 2 - 2t 1’s. However, this number is 
evidently equal to ( nA:-t) and the lemma is proved. 
Lemma 3.3. Let F, denote the number of all A(n)-trails beginning in a 
given vertex v0 E Mk(w). Then 
if n< 0, 





c (n-;-t) (&l)t(d-2)n-2-2f if 2< n < 2k+l. 
t=O \ 
Proof. The case when n < 0 is trivial (for this range, no A(n)-trail was 
defined). An A( 1 )-trail consists of a single edge vovl and there are ex- 
actly d-l possibilities for v1 (vl # (Y(v~)). Let n > 2, then according to 
Lemmas 3.1 and 3.2 there are exactly ( n-:-f) (d-l)‘+1 (d_l)n-%2t+l 
A(n)-trails beginning in a given vertex v. E Mk(w) and containing ex- 
actly 2t B-edges. ‘Since in every case, 2t < n-2 (both the first and the 
last edges must be A-edges), the lemma follows. 
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Lemma 3.4. Let G be a regular graph of degree d. Ij’every edge of G is 
contained exactly in r cycles ofleugth m, then every vertex oj’ G is COII- 
taiued exactly irl R = $dr cycles of lerlgth m. 
The proof is obvious. We note that a reverse assertion is not true gener- 
ally (see e.g. [ 10, Fig. 14.81). 
4. Main results 
Theorem 4.1. Let arj integer IZ < 2k + 1 be giver1 and let F,., have the same 
meaning as in Lemma 3.3. Therz every edge of a Moore (d, k)-graph is con- 
tairled exactly irl r 2k+n Cycles of lerzgth 2k + iz, where 
r2k+n_2+ (d-l)k-l (Fn -(d-l)Fn_2) if 1 < rz < 2k+l. 
Proof. As the girth of any M(d, k) is 2k + 1, the case if 12 < 0 is trivial. 
Therefore, we shall assume that 1 < n < 2k + 1. At first we give some re- 
marks. 
Whenever an r2k + n is known, the number R2k+n of the cycles with 
length 2k + n containing a given vertex of M(d, k) can be determined by, 
Lemma 3.4. Every cycle of length 2k + n containing the edge wal can 
be uniquely decomposed into three. mutually edge-disjoint paths, namely: 
(a) w--u0 path of length k, where u. E A,, 
(b) w~u, path of length k, where u, E Ai for some i # 1, and 
(c) uo-u, path which must be an A(rr)-trail. 
This fact immediately follows (see Fig. 2). However, in general for some 
A(U)-trail u. -u, with u. E A 1, it can occur that u, E A 1 . 
To prove Theorem 4.1 for 1 < II < 2k + 1, we shall proceed by induc- 
tion on FI. At first let us consider II = 1, 2 and 3. Every A( 1 )-trail be- 
ginning in A 1 terminates out of A, . The number of all A ( 1 )-trails be- 
ginning in A 1 equals ) A 1 1 F, = (d- l)k. Directly from the basic proper- 
ties of M(d, k) it follows that for any u E Mk (w), there is exactly one 
w-u path with length k. Thus r2k+l= (d-l)k as asserted, and, by Lemma 
3.4, &+I = i d(d- 1 r. Also, for n = 2, the situation is analog. Indeed, 
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for every A(2)-trail u. ul u2 with u. E A,, we have u2 6 A, (since u1 cannot 
be adjacent with more than one vertex of A,). However, an A(3)-trail 
T = u. u1 u2 u3 with u. , u3 E A, can exist. In such a case, T generates no 
cycle with length 2k + 3 containing w al. On the other hand, T generates 
a cycle of length 2k + 1 containing al but not containing w al (by in- 
duction hypothesis, there are exactly RZk+1- Y2k+l such Cycles). Since 
both an A(3)-trail u. ul u2 u3 and the A(3)-trail u3 u2 u1 u. with u. , u3&4, 
generate the same cycle of length 2k + 1, we have IA 1 I F3 = r2k+3 + 
2(R 2k+1- Y~+~). Using Lemma 3.4 and the induction hypothesis for 
IZ = 1, the formula for Y~+~ follows. 
These considerations can be extended. Every &Q-trail T = uoul . ..un 
with u. E A, generates obviously a closed walk of the form 
~m(uo)olm~l(uo) . . . a(~,) u. u1 . . . u, (y(un)(w2(un) . . . am(un), where nz is the 
least integer such that am(uo) = CUE (here we put cy”(u) = u and (Y’+‘(U) 
= c&(u))). Since u o, un E Mk (w) and rz < 2k + 1, it is clear that such a 
closed walk must be a cycle (otherwise, M(d, k) contains a cycle shorter 
than C,,,). Owing to the same reason there are no 1, m with 1 < i < /z-- 1, 
m < k such that a”(~,) = ui or (We = uj. Thus Tgenerates either a 
cyc1e c2k +n containing the edge w al or there is an.i with 1 < i < k, such 
that Tgenerates a cycle C2k+n_2i containing a vertex u E M,_l (al) n Mi(w) 
but not containing the edge u a(u). By induction hypothesis, there are in 
G exactly R’Jk+n_2i- *2k+n_‘Ji cycles of length 2k + n - 2i containing a 
point u and not containing the edge uar(u). Since IMi_Jal) n Mi(w)l = 
(d- 1 )i-l, for any i with 1 < i < k, there are in G exactly (d- 1 )‘-’ 
CR2k+n-2i- ‘2k+n-2i ) cycles of length 2k + u-2i, which can be generated 
by A(/?)-trails beginning in A,. An A(&-trail u. u1 . . . u, with uo, u, E A,, 
generates the same cycle as the A(\?)-trail u, un_l . . . uo. Hence we have: 
IAl 1 Fn = Y2k+n +I6 (d-l)‘-’ ‘(‘2k+n_2i-‘2k+n’_2i). 
i=l 
As by Lemma 3.4,2(Rm- rrn) = (d - 2)rm and we obtain: 
(1) (d- l)k-l P n =r 2k+n+(d-‘)’ (d-lYB1r2k+n_2i 
i=l 
for n < 2k + 1. 
(If I.2 < 0, then r2k+n = Fn = 0.) We can put in formula (1) P- 2 for n to 
obtain a formula (1’). Then we subtract from (1) the d- 1 multiple of 
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(1’) which results in the equality 
(d-l)k-l (F -(d-l)F n n-2 )=r 2k+n + ((d-2)-(d-1 )> Y2k+n_2’ 
This completes the proof. 
Maybe the assertion of Theorem 4.1 can’ be extended into cycles of 
lengths VI > 4k + 1, however, such a task seems to be very difficult. 
Conjecture 4.2. For an arbitrary positive integer m, every edge of a Moore 
graph is contained exactly in the same number of cycles of length m (see 
also Conjecture 5.5). 
Lemma 4.3. Let m > 1 be an integer and let a system 3 of graphs be 
given, where each graph of $ has m edges (vertices). Let every edge 
(vertex) of a graph G be contained exactly in r subgraphs of G, each iso- 
morphic to a graph of J, then rl E(G)1 - 0 (mod m) (rl V(G)1 G 0 (mod m), 
respectively). 
Proof. Let the number of all subgraphs of G that are isomorphic to the 
graphs of J be denoted by s. An enumeration of all edges (vertices) of 
G in two different ways gives rlE(G)I = m s (rl V(G)1 = m s, respectively) 
and the lemma follows. 
Theorem 4.4. Let r2k+n be given as ir? Theorem 4.1. Then for every Moore 
(d, k)-graph (d, k > 2), we have 
id (l+dk;’ (d-l)i)r2k+n=O(mod2k+n) fern= 1,2,..., 2k+l. 
i=O 
Proof. Since M(d, k) has id( 1 + d I$=: (d-l)‘) edges, by Theorem 4.1 
and Lemma 4.3 (here J = {czk+,}) the proof follows. 
The first two congruences of the following corollary form the main 
results of Friedman’s paper [ 9, Theorems 3 and 5 1. 
Corollary 4.5. Let d 2 3, k > 2 be integers, then for any M(d, k), the 
_fbllo wing conditions are fulfilled: 
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(d(d- 1 )k -2) d(d- 1 )k 
2(d-2) = 
0 
(mod 2k + l), 
(3) (d(d- 1 )k -2) d(d- 1 )k = - 
2 
0 
(mod 2k + 2), 
(4) 
(d(d-l)k--2)d(d-1)k(d-3) = 0 - 
2 (mod 2k + 3), 
(5) 
(d(d- l>k -2) d(d- 1 )k ((d-2)2 + 1) = o 
- 
2 (mod 2k + 4), 
(6) (d(d-l)k-2)d(d-1)k((d-2)3+(d-.1)2-2) ~ o (mod 2k + 5) 2 . 
Proof. From’ Theorem 4.1 it follows that Yzk+l = (d-l)k, r2k+2 = 
(d-Uk(d-2), -.., r2k+5 = (d- 1 )k (d-2) ((d-2)3 + (d- 1 )2 -2) and then, 
by Theorem 4.4, the proof follows. 
This list can be continued without any difficulties (for FZ = 6 it must 
be k > 3 supposed), but we shall not do this since none of these further 
conditions will be used by us in an explicit form. Now we give only 
some elementary corollaries. Although probably a more consequent 
number theoretic approach may give stronger corollaries. 
Corollary 4.6. Let for integers d > 3 and k Z 3, at ieast one of the fol- 
lowing jbrtr conditions be j‘rrlfilled, where p is a prime and a 2 0 is an 
irlteger. Therl there is 1-10 Moore (d, k)-graph. 
(7) 2k+ 1 =(2a+ l)p, a’+ 0,192 
\ d(d-l)a--2fO (modp), 
d(d- l)a+2 f 0 I 
(8) k + 1 = (a + 1 )p, d f 0,1,2 
d(d- 1)” -2 f () 
I 
(mod ‘)’ 
(9) 2k+3=(2a+ l)p, d f 0,1,2,3 
d(d-l)“-2(d-1) f 0 (mod p), 
d(d- 1 )a + 2(d- 1) f 0 1 
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(10) k + 2 = (a + 1 )p, dfU2 
(d-2)* + 1 f 0 (mod P). 
d(d- 1 )a -2(d- 1) + 0 
Proof. (7) If there exists an M(d, k), then from (2) it follows that 
(d(d- 1 )k -2) d(d- 1 )k = 0 (mod 2k + l), 
and then using our assumption, we obtain 
(d(d-l)k-2)d(d-l)k - 0 
d(d-l)k-2 = 0 
d2(d-1)2k+1 - 4(d-1) 
i 
(mod PI. 
d2((d-1)P)2a+1 - 4(d-1) 
By the Fermat theorem, we have 




(d-1)(d(d-1)a-2)(d(d-1)a+2) = 0 
But this contradicts our assumptions. 
(8) Using (3), we obtain analogously 
d(d-l)k+’ = 2(d-1) 
d(d-l)‘+’ = 2(d-1) 
(d- 1) (d(d- 1)” -2) - I 
(mod P>, 
0 
what is a contradiction again. 
(9) and (10) can be proved like (7) and (8), respectively. This com- 
pletes the. proof. 
We note that in the case if d and a are relatively small (with respect 
to p), Corollary 4.6 can appear as a useful tool. 
Remark 4.7. (i) If 3 < d < 100 and 3 < k < 100, then there is no 
Moore (d, k)-graph 
(ii) There is no Moore (3, k)-graph for 3 < k < 1000.. 
The proof was made by a computer using Theorem 4.4 in its full 
range. We give some observations about the computation. From the 
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range 3 < d < 100, 2 < k < 100 which was computed after application 
of the first test (the ith test means that Theorem 4.4 was used for IZ = i), 
about 1500 possible Moore graphs remained. After the first five tests 
only 39 possible cases remained. Among them were 24 cases for k = 2 
(these cannot be excluded by our method since we have no further test 
for k = 2) and 6 cases for k = 3 (from these if IZ = 6, 7 be used, only 2 
cases remain, namely (79,3) and (9 1,3)); they cannot be excluded by us, 
but it is well known [ 111 that they are impossible too. From the inter- 
esting range 3 < d < mO,4 < k < 100 after the first five tests only 9 
pairs remain not excluded. We give these (d, k)-pairs and at the same 
time a number which denotes how many tests were needed for the ex- 
cluding: (17,7)-8, (23,10)-6, (42,5)-6, (52,4)-8, (67,4)-9, (79,5)-7, 
(79,38)-7, (91,4)-9 and (97,7)-8. We note that the existence of 
M(57,2) (see [ 113) remains open. It is interesting that every pair (3,k), 
where 3 < k < 1000, was excluded using the first test only! 
Remark 4.8. It is clear that for every k, there exist infinitely many d 
such that the pair (d, k) remains not excluded by Theorem 4.4 (it is 
sufficient to put d = c(2k + 1)(2k + 2) . . . (4k + l), where c = 1,2 ,... ). 
Remark 4.9. The author has used Lemma 4.3 not only for 3 = (C2k+n} 
but also for J = (G,}, where G, is some “simple” graph (e.g. G, = 
K, ” CX+l K, ” %+l and so on). However, no stronger criterion 
than Theorem 4.4 was received. 
5. Conjectures 
Some experiences of the author give rise to the following conjectures. 
Conjecture 5.1. If d = 3, then there is no k > 3 fulfilling (2) (cJ: [ 93). 
Conjecture 5.2. If 3 < d < 100 and k > 3, then there is no M(d, k). 
We note that if there is such an M(d, k), then by Remark 4.7, we have 
k > 100 what means that for such a graph more than 200 tests must be 
fulfilled. In fact, Bosak in the prepared paper [4] using our results has 
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proved a large part of this conjecture, in particular, for all d < 64. 
Conjecture 5.3. For a given d > 3, there is only a finite number of 
Moore graphs of degree d. 
Following Tutte [ 161, an jz-route is a walk of length IZ with specified 
initial vertex in which no edge succeeds itself. A graph G is n-transitive, 
n > 1, if it has an IT-route and if there is always an automorphism of G 
sending each /r-route onto any other /z-route. 
Conjecture 5.4. Every Moore (d, k)-graph is (k + 1 )-transitive. 
However, it seems to be very difficult to prove at least the following: 
Conjecture 5.5. Every Moore graph is vertex-symmetric and edge-symme- 
tric. 
If Conjecture 5.4 is true for d = 3, then the impossibility of M(3,k), 
k k 3, follows by [ 151. 
Conjecture 5.6. For every (d, k)-pair, there is at most one Moore (d, k)- 
graph up to isomorphism. 
Remark 5.7. The author does not know the validity of Conjectures 4.2, 
5.4 or 5.5 for the graph M(7,2) constructed by Hoffman and Singleton 
[111. 
Added in proof. There is no Moore (d, k)-graph if d, k > 3. This result 
was recently proved by E. Bannai and T. Ito (On finite Moore graphs, 
J. Fat. Sci. Univ. Tokyo Sect. I-A 20 (1973) 19 l-208) and (indepen- 
dently) by R.M. Damerell (On Moore graphs, Proc. Cambridge Philos. 
Sot. 74 ( 1973) 227-236). 
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